FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CsD- OHT-0% QORIGINATOR: J5C PROJECT: Orbiter {IS5A DTO'S)
PART NAME:ORL Handling Tow LERLUAORL PART NUMBER: 196i01-200035-0108 QUANTITY: 2
FART NUMBER: 190012001 5-0L 02 LRUAORU PART MADME: (it Handling Toul SYSTEM: Eva Equip
LEC CONTROL NO: /A DRAWING/REF DESIGNATOR: pan1.2003: SUBSYSTEM: Tools
ZOMNE/LOCATION: w ddecl. FLE EFFECTIVITY/AFFECT ATAGE: §5T5-63 & SUBS

CRITICALITY:
CRITICAL ITEMT Yes SULCLCESS PATHS: 2
CRITICALITY CATEGORY IR SUCCESS PATH REMAINING:__|

END ITEM NAME: N:A
END ITEM FUNLCTIONAL: MN/A
END ITEM CAPABILITY: M/A

END ITEM FALLURE TOLERANCE: /A

REDUNDANCY SCREENS:

1. C/ PRELAUNCH: Pass

2, CrO ON QORBIT; Nia

3. DETECTION FLIGHT CREW: /A

4, DETECTION GROUND CREW; N/A

5 LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass
H. ON-OREIT RESTORABRILITY:: N/ A

FUNCTION: (End #emoand cHEC/LRLY
Tool used by an EVA crewinewmber (0 aid in ke landling s tmuspen of ORU's. Tool will prasp and rigidly secure isclf ro o
mcracomsal fithing.

FATLURE MODE CODE: N/
FAILURE MODE: Unable to disengage from hard or sofl dock
CAUSE: contamilation, piece part fitlure, wear

REMAINING PATHS; EFFECT! MISS10N PHASE: EVA Opcralitns
contingency rebense drive ’

CORRECTIVE ACTION:
llse contingency release machanisit to back drive collates of microconicul hitling. Comtingency rolease wiilizes a 5/16" sockat,
prepositioned in the dirlock. EVA cacher wrenclh and adiustable wrench in BSA.

FAILURE EFFECTS-

END ITEM/LRLU/ORUSASSEMBLY: Unable 1o releise ol from microconical fring/ORL).

SUBSYSTEM/NEXT ASSEMBLY/INTERFACE: N/

SYSTEM/END ITEM/MMISSION: Tool can mob ke skowed propears

CREW/VEHICLE: If contingency relegse ulso farls. e tool cau nol be retrned 1o il's original slowsge location. The Tool may
release during deorbit/landing due 1 forces a1 those tanes and impact ihe vehicls.

5T5-63 - 9



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSD- OHT-5 ORIGINATOR: JSC PROJECT: Orbiter (ISSA DTO'S) .
PART NAME:ORL Haudling Tocl LRL/ORU PART NUMBER: 19231102 QUANTITY: 2
PART NUMBER; 1960204330102 LEU/QRU FART NAME; ol Hinadling: Towi SYSTEM: evacqup
LSC CONTROL NO: N'A DERAWING/REF DERIGNATOR: 197120005 SUBSYSTEM:Tools
ZUNE/LDCATION: Middah- FLR EF‘FE{‘.TIV]TWAFFECIST&GE: 5T4-03 & SUBS

iinihiel

HAZARD INFORMATICN:

HAZARD: YES_s_ NO__
HAZARD ORGANIZATION CODE: N/A for KSTS.

HAZARD NUMBER: OHT-H

TIME TOQ EFFECT: honrs

TIME TO DETECT: scconds

TIME TO CORRECT: ninuies

FAILURE DETECTION/FLIGHT - Visual/gronnd-uoue

REM ARKS:

Analysis is cwerendly in work to verify that the OHT can remain an Spartan for Landing. IF thiy ix verified the criticality of
thix Tailure mode changzes to RS,

-RATIONALE FOR ACCEPTABRILITY-

{A} DESIGN: The ORU Handling Toal {OHT) desien incorporates u seit dock ang hard doek position. The soR dack 15 darch nor
a delent. and therefore roquires a distingl actmiuon o be moved 1o the release position  Plaging the OHT in hard dock acruaies the @
ranl's collets and rigidizes the wol 1o the micreeomical fiting. The OHT design also incorporales 2 lock thal must be activated by "I'L.
crew Lhat can lock the acwiator in the hard dock posilion. The OHT handle also acrs as 2 guard for the actuator in nrder to prevent
inndvertent uctivation by the erew . The OHT design utilizes the taflowiug malerials 13-5PH CRES ( Body Carrier. Pin. Adjusunen
Slecve. Nut,Alignment Key }. 304 CRES { Rocker) . 3003 CRES { Spring). MPI3N AL ( Plunger. Ring. Pin Collet Prvot . Collet)
M75-T7 AL { Handle. Achuator) . 606 1-T6 AL | Bezel), Copper-Bervliinn ( Ravsiner. Slaeve). Dry film tnbrcant i used on all

noving pans,

The tool is designed to withstand and function praperly afier application of a LET ib.limit load: For STS41 loads arc operatinally
limired to the loads defined below o prevent damage le Spartan’s siaclure.

Fx Fy Fz Mx My bz

hlbs 15 lbs. 13 Ths, 1M in-ibs LUt in-lbs. 1N in-lbs.
15 bs. 3ibs. 150Ibs LM in-1bs 10IN] in-lbs. IUCHY in-Lbs,
I5bs. 13lbs. 3010z 10M in-lbs LCHM -1, UK in-lbs.

Verificarion af the limit loads is done by rest aid awalyvsis with a safhe Macter of L5 applied.

{B) TEST:

(L) Acceplancs |

{a) The maximum allewable force to install lhe OHT 1o o nucraconical shiasll nol execed 3 lbhs

(] The maximuim allowable farce raquired to acuate the OHT hard dock shall not exceed 10 lbs.
{w) The lock button actuation is verified whem the sctuafion leser s i the hard dock position.

(4} The 100]'s capability 10 automatically return 10 e capire mode upon release of 1the nucroconical is verified

(2] Yerification Ut the bonl widl anly diseipage (ronn o microconicl as i result of rotanog the sictatian lever o the releuse
position.

[N The contngancy rejease functien is verificd.

Turnaround
The OHT preflizht checkout tests will be performed in sceordance with ic's PLA reguirements.




FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: C5D- DHT-IZ OQRIGINATOR: J5(C PROJECT: Orbiter (TSSA DTO'S)
PART NAME;:ORU Handling Tool LRL/ORU PART NUMBER; 19501.20035.11:02 QUANTITY: 2

PART NUMBER: t9601:30022.0 1% 2 LERLYORY PART NAME: ORL Handling Towl SYSTEM: £va Fauip
LSC CONTROL NG N/A DRAWING/REF DESTGNATOR: (9041- 20032 SIIBSYSTEM: Tools
ZONELOCATHOM Midikeck: $1.0 EFFECTIVITY/AFFECT 5TAGE: 5T5-63 & S5UBS

The GHT is subjocted 1o e foflov ing AYT or & duratian of 1 mimue peraxis The OHT perdformance is venfied prior to and
following the es1.

Frequency (Hel Level:

0 +3dbfoct
B0 o 35U 440 G2Hz
33 1o 2K -adbrocn

{2y Carufication

Thermal

The rool shall be rested o withstimd nonoperating 1emperaures berween - 200 °F o + 250 °F.
The funcrional 1est lisred 1n acceptance shall be performed a6 -200'F and + 250°F.

Cycle
& Z0W) gycle funcrional fest shall he performed. The Moclional tesis lisicd in accoplance shall be verificd af the complenion of e
CyCle 125l

(C) INSPECTION
Fabnication - Critical parr dimensions | tolerances, application of lnbricants, erc. will be inspecied o ensure compliancs wilh the
par’s drawing. All OHT pans shall be verified o be visibly clean”

Test - Cualily  Assurance surveillance is retuired al 2l (230s and inspection. Discrcponey roparls are wrirten on all soscompliance’'s.
() FAILURE HISTORY: None

{E) OPERATIONAL USE:

1) Operatiomal effeet - Luable wo release wol fom ORU.

2} Créw Action - If failure oconrs. crew shall release 1oal wsing e contingency relesss mechanism.
3} Crew Training - £ rew will receive training in the operation of rthe contingency release mesinism.
4} Mission Constraing = Nonc ’

3) In Flight Checkont - Luspect a time of use,

iF) MAINTATNARILITY: N/A for NETS cquipmenl

FREFARED BY:{z. Wrizht REVISION:

DATE: L0206/ WAIVER NUMBER

QTR-FT = 11



